Apatinib resensitizes cisplatin-resistant non-small cell lung carcinoma A549 cell through reversing multidrug resistance and suppressing ERK signaling pathway.
To observe the reversal effect of apatinib on the resistance to cisplatin (DDP) of A549/cisplatin (A549/DDP) cells and its relevant mechanism. A549/DDP cells were treated with the control method, apatinib alone, DDP alone and DDP combined with apatinib. The cell proliferation was detected by the 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and the cell clone formation assay. The cell apoptosis was detected by Hoechst 33258 staining and annexin V and propidium iodide (PI) double labeling. The changes in apoptotic proteins, multidrug resistance protein 1 (MDR1) and extracellular signal-regulated kinase (ERK) signaling pathway proteins in each group after treatment were detected by Western blotting. MTT assay results showed that compared with A549 cells, A549/DDP cells had obvious resistance to DDP. MTT assay and cell clone formation assay revealed that the tumor inhibition rate of the sub-lethal dose of apatinib (10 μM) combined with DDP was higher than that of DDP alone. The apoptosis detection results indicated that the proportion of apoptotic cells in the apatinib (10 μM) combined with DDP group was significantly increased. Western blotting results revealed that compared with that in parental A549 cells, the expression level of MDR1 in A549/DDP cells was significantly increased, and the ERK signaling pathway was activated. In the apatinib combined with DDP group, the levels of cleaved caspase-3, cleaved caspase-9 and B-cell lymphoma-2 (Bcl-2)-associated X (BAX) proteins were significantly upregulated, while the level of Bcl-2 proteins was downregulated. Apatinib could inhibit the expression of MDR1 and the activity of the ERK signaling pathway in a dose-dependent manner. Apatinib can restore the sensitivity of A549/DDP cells to DDP by down-regulating the expression level of MDR1 and inhibiting the activity of the ERK signaling pathway.